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§34. Bifurcation of the Magnetic-axis due to 
the Finite Beta Effect 
Kanno,R., Nakaji1na,N., 
Hayashi,T., Okamoto,M. 
A bifurcation of the magnetic-axis due to 
the finite beta effect is studied by using the 
HINT code1). This computational 1nethod is 
performed by using the time-dependent relax-
ation technique for finite beta stellarator equi-
libria with no net current. The HINT coinpu-
tation is constructed by the following two step 
schemes. 
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where Vs is the artificial parallel sound wave 
velocity, v is the viscosity, and 17 is the resistiv-
ity. In a steady state, eq.( 4) is reduced to the 
Olun's law; 
v X B -1]J = -E = '\1¢. (6) 
If there is no loop voltage, then the scalar po-
tential ¢ is a single-valued function, and we 
have 
- ('\1 ¢.·B) = 0 = 17 (J · B), (7) 
where ( ) means the flux-surface-average op-
erator. Thus, we can obtain stellarator equilib-
ria with no net current. 
If the central-beta, {30 , is negligible small, 
the rnagnetic structure is obtained as Fig.l(a). 
In this case, we have the profile of the rota-
tional transfonn, -t, as in Fig.l(b). When the 
beta value is increased, the Shafranov-shift is 
appeared, and the Pfirsch-Schluter current lo-
calizes on the outside of the torus. Therefore, 
the rotational transfonn near the magnetic-axis 
is going to decrease with the beta value. Fi-
nally, the value of-t touches zero, and a bifurca-
tion of the magnetic-axis appears, because the 
0-point in the 1nagnetic structure is changed 
to the X-point. We find the bifurcation of 
magnetic-axis as in Fig.2. 
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